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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light source device and an 
optical instrument which do not scatter fragments outside even when a 
light source lamp bursts and in which the service life of the light source 
lamp is prolonged by efficient cooling. 

SOLUTION: The light beam emitting surface of a reflector 412 is 
covered with a transparent board 501. A discharge side opening 503 and 
a feeding side opening 504 which are a pair of openings and 
symmetrically placed around the optical axis of the reflector 412 are 
formed on the contact surfaces of the transparent board 501 and the 
reflector 412. A casing 500 is provided with a cooling passage which 
supplies cooling air to the feeding side opening 504, and guides the 
cooling air discharged from the discharge side opening 503 to the back 
surface side of the reflector 412, a discharge side cooling passage 
opening/closing part 505 and a feeding side cooling passage 
opening/closing part which open the cooling passages in mounting the 
device in the projector and block up the cooling passages in removing 
the device from the projector. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by t:he use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is equipped with the case which contains a light source lamp, 
the reflector which arranges and carries out outgoing radiation of the beam of light emitted from this 
light source lamp, and said light source lamp and said reflector, and relates to the light equipment 
used as the light source of an optical instrument, and the optical instrument using this light 
equipment. 
[0002] 

[Background of the Invention] Conventionally, the flux of light by which outgoing radiation was 
carried out is modulated according to image information from a light source lamp, an optical image 
is formed, and the optical instrument which carries out amplification projection of this optical image, 
and the so-called projector are used. Such an optical instrument is widely used for the multimedia 
presentation in a board, an institute, a show, etc. For this reason, in order to enable clear-ization of 
the projection image by the optical instrument, high brightness-ization of a light source lamp is 
promoted. 

[0003] Here, when a high-pressure mercury lamp and a metal halide lamp are used and it becomes a 
life as a light source lamp, the arc tube made from quartz glass explodes, and there is a possibility 
that a fragment may scatter. For this reason, the light equipment containing this light source lamp 
had given a device to which a fragment does not scatter even if a bonnet and a light source lamp 
explode the beam-of-light outgoing radiation side of a reflector with a transparence glass plate etc. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since a light source lamp will be sealed inside 
the space which consists of a reflector and a transparence glass plate, a light source lamp tends to 
become an elevated temperature, and the light equipment mentioned above has the problem of 
contracting the life of a light source lamp on the contrary. Moreover, the electrode prepared behind 
the light source lamp also tends to become an elevated temperature, and it has become the cause by 
which this also contracts the life of a light source lamp. Although the structure which forms opening 
for cooling air installation in some of reflectors and transparence glass plates, and cools an arc tube 
on the other hand can be considered, if opening is formed, considering as the structure where a 
fragment is not dispersed thoroughly will become difficult at the time of the burst of a light source 
lamp. 

[0005] The object of this invention is to offer the light equipment which a fragment caimot be 
dispersed outside, and can cool efficiently and can attain reinforcement of a light source lamp, and 
an optical instrument, even if a light source lamp should explode. 
[0006] 

[Means for Solving the Problem] Since the above-mentioned object is attained, the light equipment 
of this invention A light source lamp and the reflector which arranges and carries out outgoing 
radiation of the beam of light emitted from this light source lamp, It is light equipment which is 
equipped with the case which contains said light source lamp and said reflector, and is used as the 
light source of an optical instrument. The beam-of-light outgoing radiation side of said reflector is 
covered with a transparence plate. In this transparence plate and the contact side of said reflector 
Opening of the couple by which symmetry arrangement is carried out considering the optical axis of 
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said reflector as a core is formed. Said case The cooling passage which leads the cooling air which 
supplied cooling air to one opening of the openings of said couple, and was discharged from opening 
of another side to the tooth-back side of said reflector, Said cooling passage is opened at the time of 
wearing to said optical instrument, and it is characterized by having the cooling passage closing 
motion section which takes up said cooling passage at the time of removal from said optical 
instrument. 

[0007] Here, although some transparence plates can be cut and opening of a couple mentioned above 
can also lack and form it, it is desirable to constitute a part of direction head edge of beam-of-Ught 
outgoing radiation of a reflector as a crevice which cuts and is formed by lacking. It is because 
cooling air can be passed in the direction which goes to the optical axis of a reflector direct and a 
light source lamp can be cooled efficiently. Moreover, the case which contains a light source lamp 
and a reflector can say the case which has the positioning side which positions a light source lamp 
and a reflector in the direction of an optical axis of the flux of light by which outgoing radiation is 
carried out, and the direction which intersects perpendicularly with this optical axis, for example, can 
constitute it as mold goods made from plastics by injection molding etc. 

[0008] According to such this invention, it lets opening of a couple pass to a case, and since it has 
the cooling passage which leads cooling air to the tooth-back side of a reflector, to a reflector and a 
pan, a light source lamp can be cooled efficiently, and reinforcement of a light source lamp can be 
attained to them. Moreover, to the tooth-back side of a reflector, since the electrode of a light source 
lamp is located, this electrode tends to generate heat and an electrode is efficiently cooled when 
cooling air flows this part, reinforcement of a light source lamp can usually be attained further. 
Moreover, since it has the cooling peissage closing motion section which takes up cooling passage 
when it removes from an optical instrument, even if the arc tube of a light source lamp explodes 
while using an optical instrument, on the occasion of exchange of light equipment, the fragment of 
an arc tube does not disperse outside. On the other hand, at the time of wearing of an optical 
instrument, since it is constituted so that this cooling passage closing motion section may open 
cooling passage, the cooling effectiveness of a light source lamp is not spoiled. 
[0009] It is desirable that the straightening vane which passes the cooling air discharged from 
opening of said another side to the tooth-back side of said reflector is formed in said cooling passage 
in the light equipment of this invention. If it does in this way, since the straightening vane is formed 
in cooling passage, since the cooling air discharged from opening of another side can be positively 
passed to the tooth-back side of a reflector, a straightening vane can cool efficiently the electrode of 
the light source lamp located in the tooth-back side of a reflector. 

[0010] Supply side opening for said case to supply cooling air to one [ said ] opening in the light 
equipment of this invention, It has blowdown side opening for discharging the cooling air discharged 
from opening of said another side on the case outside. Said cooling passage closing motion section It 
is desirable that have the supply side covering device material which opens and closes said supply 
side opening, and the blowdown side covering device material which open and close said blowdown 
side opening, and said blowdown side covering device material makes said straightening vane serve 
a double purpose. 

[001 1] Since supply side opening will supply cooling air to one opening from the case exterior and 
blowdown side opening will discharge cooling air to the case exterior through opening of another 
side when a case is equipped with supply side opening and blowdown side opening if it does in this 
way, a light source lamp can be efficiently cooled using the air of the case exterior of light 
equipment. Moreover, since the cooling passage closing motion section can constitute the cooling 
passage closing motion section from easy structure of covering device material by having supply 
side covering device material and blowdown side covering device material, simplification of the 
structure of light equipment equipped with the explosion-proof construction can be attained. 
Furthermore, since components mark can be reduced when blowdown side covering device material 
makes said straightening vane serve a double purpose, reduction of the cost at the time of 
manufacture of the structure of light equipment can be aimed at. 

[0012] Said blowdown side opening has the magnitude ranging from the front face to a tooth back of 
said reflector, and it is desirable at it for it to be energized by the energization member at the time of 
removal from said optical instrument, and to plug up said blowdown side opening while said 
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blowdown side covering device material is supported to revolve with the light equipment of this 
invention by said case free [ rotation ]. 

[0013] If it does in this way, since blowdown side opening is efficient at covering device material 
and can pass the cooling air discharged from opening of another side of a reflector by having the 
magnitude ranging from the front face to a tooth back of a reflector at the tooth back of a reflector, 
cooling of a reflector and a light source lamp can be performed much more efficiently. Moreover, 
blowdown side covering device material is supported to revolve by the case free [ rotation ], and 
when energized by the energization member, it can prepare the cooling passage closing motion 
section in a case with simple structure. Furthermore, since blowdown side covering device material 
can seal light equipment by being energized by the energization member and plugging up blowdown 
side opening when removing light equipment from an optical instrument, fragments, such as a light 
source lamp which exploded, can prevent dispersing in an optical instrument certainly. 
[0014] It is desirable that the elastic member is infixed in the light equipment of this invention 
between the peripheral face of said reflector in which opening of said another side was formed, and 
the inner skin of said case with which said blowdown side opening was formed so that each opening 
may be surrounded. 

[0015] If it does in this way, the air supplied from opening of a case by infixing the elastic member 
can be certainly led to opening of a reflector so that each opening may be surrounded between the 
peripheral face of a reflector, and the inner skin of a case, and air can be discharged from opening of 
a reflector. 

[0016] It is desirable that said blowdown side covering device material is prepared in the wrap duct 
frame by said case in the light equipment of this invention. If it does in this way, a fragment can be 
prevented from dispersing by preparing the duct frame in the case at the time of breakage of the 
reflector and light source lamp with which a duct frame is located in the interior of a case from a 
wrap in blowdown side covering device material. 

[0017] It is desirable that the bimdle hand part which becomes said duct frame from the concave 
section of the couple formed in the side face as for which this duct frame carries out phase opposite 
in the light equipment of this invention, and is grasped with a finger at the time of the attachment and 
detachment from the optical instrument of said case is formed. 

[0018] If it does in this way, since light equipment can be detached and attached from an optical 
instrument by forming the bundle hand part in the duct frame using this bundle hand part, it is not 
necessary to prepare separately the part grasped with a finger in a case. Moreover, since the grasping 
section can be constituted only from making some duct dice transform by constituting this bundle 
hand part as a concave, manufacture is easy. 

[0019] In the light equipment of this invention, it is desirable for it to be energized by the 
energization member and to plug up said supply side opening at the time of removal from said 
optical instrument, while said supply side covering device material is supported by said case free 
[ sliding ]. 

[0020] If it does in this way, when it is supported by the case free [ sliding ] and is energized by the 
energization member, supply side covering device material is simple structure, and can prepare the 
cooling passage closing motion section in a case. Moreover, since supply side covering device 
material can seal the cooling passage of light equipment by being energized by the energization 
member and plugging up supply side opening when removing light equipment from an optical 
instrument, fragments, such as a light source lamp which exploded, can prevent dispersing in an 
optical instrument certainly. 

[0021] At the light equipment of this invention, said supply side covering device material is prepared 
in a wrap covering member by said case, and it is desirable to this covering member that the 
straightening vane which rectifies the cooling air supplied is formed. 

[0022] Cooling passage can be supplied efficiently, without cooling air leaking from cooling 
passage, since supply side covering device material can be covered by this covering member by 
preparing a covering member in a case if it does in this way. Moreover, since a straightening vane 
rectifies the cooling air supplied by forming the straightening vane in the covering member, cooling 
air can be more efficiently supplied to cooling passage. 

[0023] In the optical instrument of this invention, it is characterized by having either of the light 
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equipment mentioned above, and according to such an optical instrument, the same operation and 

effectiveness as the above are enjoyable. 

[0024] 

[Embodiment of the Invention] Hereafter, 1 operation gestah of this invention is explained based on 
a drawing. The [main configurations of 1. projector] The whole perspective view, drawing 3 , or 
drawing 5 as which the whole perspective view which looked at the projector 1 which is the optical 
instrument which drawing 1 requires for this operation gestalt fi'om tiie upper part, and drawing 2 
regarded the projector 1 fi-om the lower part is the perspective view showing the interior of a 
projector 1. Drawing which drawing where drawing 3 removed the upper case 21 of a projector 1 
from the condition of drawing 1 , and drawing 4 removed the shielding plate 80, the driver board 90, 
and the top light guide 472 fi-om the condition of drawing 3 , and was concretely seen from the back 
side, and drawin g 5 are drawings which removed the optical unit 4 fi-om the condition of drawing 4 . 
[0025] In drawin g 1 thru/or drawing 3 , a projector 1 is equipped with the sheathing case 2, the 
power supply unit 3 held in the sheathing case 2, and the optical unit 4 of the flat-surface U typeface 
similarly arranged in the sheathing case 2, and serves as a whole abbreviation rectangular 
parallelepiped configuration. 

[0026] The sheathing case 2 consists of the upper case 21 made into the product made of resin, 
respectively, a front case 22, a lower case 23, and interface covering 213. The upper case 21 and the 
front case 22 are formed in one. The interface covering 213 is arranged at the tooth-back side of a 
projector 1. 

[0027] The upper case 21 is formed by the top-face section 211 and the lateral portion 212 prepared 
in the perimeter. A lamp cover 24 inserts in and it is attached in the front side of the top-face section 
211 free [ attachment and detachment ] by the formula. Moreover, in the top-face section 211, notch 
21 1 A which the top-face part of the projection lens 46 exposed is prepared in the side of a lamp 
cover 24, and zoom actuation of the projection lens 46 and focal actuation can be manually 
performed now through a lever. The control panel 25 is formed in the back side of this notch 21 1 A. 
[0028] Round hole opening 212A by which the front case 22 followed notch 21 1 A of said upper case 
21 is prepared, and the projection lens 46 is arranged corresponding to this round hole opening 
212A. In this front case 22, with round hole opening 212A, exhaust-port 212B located in the front 
side of the intemal power supply unit 3 is prepared in an opposite hand, and while exhausting to the 
direction which separates from cooling air from an image projection field, i.e., the left-hand side in 
drawing 1 , the louver 26 for exhaust air which served as protection from light is formed in this 
exhaust-port 2 1 2B . 

[0029] The lower case 23 is formed in the base section 231, and the lateral portion 232 and the tooth- 
back section 233 which were prepared in the perimeter. The 1st position adjustment device 27 in 
which adjust the inclination in the cross direction of a projector 1, and alignment of a projection 
image is performed is formed in the front side of the base section 231. Moreover, although the 2nd 
position adjustment device 28 in which the inclination of the projector 1 in the longitudinal direction 
which carries out an abbreviation rectangular cross with a cross direction is adjusted is formed in one 
comer by the side of base section 23 1 back and a location cannot be adjusted to the comer of another 
side, rear foot 231 A corresponding to the 2nd position adjustment device 28 is prepared. 
Furthermore, inlet-port 23 IB of cooling air is prepared in the base section 231. Mounting section 
232A for attaching the handle 29 of a KO typeface, enabling free rotation is prepared in one lateral 
portion 232, 

[0030] Side foot 2A ( drawing 2 ) used as the guide peg at the time of turning a handle 29 up and 
standing a projector 1 to one side-face side of such a sheathing case 2 at each lateral portions 212 
and 232 of an upper case 21 and the lower case 23 is prepared. Moreover, interface section 2B which 
consists of a crevice over the tooth-back section 233 of the interface covering 213 eind the lower case 
23 is prepared in the tooth-back side of the sheathing case 2, and the interface substrate of graphic 
display abbreviation with which various connectors were mounted is arranged at the interior side of 
this interface section 2B. Moreover, ranging over the tooth-back section 233 of the interface 
covering 213 and the lower case 23, loudspeaker hole 2C and inlet-port 2D are prepared in the right- 
and-left both sides of interface section 2B. Inlet-port 2D of these is located in the back side of the 
intemal power supply unit 3, 
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[0031] The power supply unit 3 consists of a power source 31 and a lamp actuation circuit (ballast) 
32 arranged in the side of a power source 31, as shown in drawing 4 . A power source 31 supplies 
the power supplied through the power cable to the lamp actuation circuit 32, the driver board 90 
( drawing 3 ), etc., and is equipped with the inlet connector 33 ( drawing 2 ) in which said power 
cable is inserted. The lamp actuation circuit 32 supplies power to the light source lamp 41 1 of the 
optical unit 4. 

[0032] As shown in drawing 4 , drawing 6 , and drawing 7 , the optical unit 4 is a unit which 
processes optically the flux of light by which outgoing radiation was carried out from the light 
source lamp 41 1, and forms the optical image corresponding to image information, and is equipped 
with the integrator illumination-light study system 41, the color separation optical system 42, the 
relay optical system 43, the electro-optic device 44, the cross dichroic prism 45 ( drawing 7 ) as color 
composition optical system, and the projection lens 46 as projection optical system. 
[0033] these power supply units 3 and the optical unit 4 are covered with the shielding plate 80 
( drawin g 3 R> 3, drawing 5 ) made from the aluminum of a perimeter including the upper and lower 
sides — having --**** — this — the electromagnetism from power supply unit 3 grade to the exterior 
— the leakage of a noise is prevented. 

[0034] [Detailed configuration of 2. optical system] In drawin g 4 and drawing 7 the integrator 
illumination-light study system 41 It is the optical system for illuminating mostly the image 
formation field of the liquid crystal panel 441 (it is indicated as liquid crystal panels 44 IR, 44 IG, 
and 44 IB for every colored li^t of red, green, and blue, respectively) of three sheets which 
constitutes an electro-optic device 44 to homogeneity. Light equipment 413, It has the 1st lens array 
418, the 2nd lens array 414, the polarization sensing element 415, the 1st condensing lens 416, the 
reflective mirror 424, and the 2nd condensing lens 419. 

[0035] Light equipment 413 has the reflector 412 which reflects the synchrotron orbital radiation by 
which outgoing radiation was carried out from the light source lamp 411 and this light source lamp 
41 1 as the radiation light source which carries out outgoing radiation of the beam of light of a radial 
among these. As a light source lamp 41 1, a halogen lamp, a metal halide lamp, or a high-pressure 
mercury lamp is used in many cases. The parabolic mirror is used as a reflector 412. An ellipsoid 
mirror may be used with a parallel-ized lens (concave lens) besides a parabolic mirror. This light 
equipment 413 is the important part of this invention, and it explains in fiiU detail behind. 
[0036] The 1st lens array 418 has the configuration with which the small lens which sees from an 
optical axis and has a rectangle-like profile mostly was arranged in the shape of a matrix. Each 
smallness lens is dividing into two or more partial flux of lights the flux of light by which outgoing 
radiation is carried out from the light source lamp 41 1. The profile configuration of each smallness 
lens is set up so that an analog may be mostly made with the configuration of the image formation 
field of a liquid crystal panel 441. For example, if the aspect ratio (ratio of the dimension of width 
and length) of the image formation field of a liquid crystal panel 441 is 4:3, the aspect ratio of each 
smallness lens will also be set as 4:3. 

[0037] The 2nd lens array 414 has the same configuration as the 1st lens array 418 and abbreviation, 
and has the configuration with which the small lens was arranged in the shape of a matrix. This 2nd 
lens array 414 has the fiinction to which image formation of the image of each smallness lens of the 
1st lens array 418 is carried out on a liquid crystal panel 441 with the 1st condensing lens 416 and 
the 2nd condensing lens 419. 

[0038] While the polarization sensing element 415 is arranged between the 2nd lens array 414 and 
the 1st condensing lens 416, unitization of it is carried out to the 2nd lens array 414 by one. Such a 
polarization sensing element 415 changes the light from the 2nd lens array 414 into one kind of 
polarization light, and, thereby, the utilization effectiveness of the light in an electro-optic device 44 
is raised. 

[0039] Concretely, it is eventually superimposed mostly on each partial light changed into one kind 
of polarization light by the polarization sensing element 415 with the 1st condensing lens 416 and 
the 2nd condensing lens 419 on the liquid crystal panels 44 IR and 441G of an electro-optic device 
44, and 44 IB. the light from the light source lamp 411 which emits a random polarization light of 
other types in the projector 1 (electro-optic device 44) of this operation gestalt using the liquid 
crystal panel 441 of the type which modulates polarization light since only one kind of polarization 
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light can be used ~ one half is not used mostly. Then, by using the polarization sensing element 415, 
all the outgoing radiation light from the light source lamp 411 is changed into one kind of 
polarization light, and the utilization effectiveness of the light in an electro-optic device 44 is raised. 
In addition, such a polarization sensing element 415 is introduced to JP,8-304739,A. 
[0040] The color separation optical system 42 is equipped with two dichroic mirrors 421 and 422 
and the reflective mirrors 423, and has the function to divide into the colored light of three colors of 
red, green, and blue two or more partial flux of lights by which outgoing radiation was carried out 
from the integrator illumination-light study system 41 with dichroic mirrors 421 and 422. 
[0041] The relay optical system 43 is equipped with the incidence side lens 431, a relay lens 433, 
and the reflective mirrors 432 and 434, and has the function to draw the colored light separated by 
the color separation optical system 42, and blue glow to liquid crystal panel 441B. 
[0042] Under the present circumstances, in the dichroic mirror 421 of the color separation optical 
system 42, while the blue glow component and green light component of the flux of light by which 
outgoing radiation was carried out from the integrator illumination-light study system 41 penetrate, 
the amount of red Mitsunari reflects. It reflects by the reflective mirror 423 and the red light reflected 
with the dichroic mirror 421 reaches liquid crystal panel 44 IR for red through the field lens 417. 
This field lens 417 changes into the parallel flux of light each partial flux of light by which outgoing 
radiation was carried out from the 2nd lens array 414 to that medial axis (chief ray). The same is said 
of the field lens 417 prepared in the optical incidence side of other liquid crystal panels 44 IG and 
441B. 

[0043] Among the blue glow and green light which penetrated the dichroic mirror 421, it reflects 
with a dichroic mirror 422 and green light amounts to liquid crystal panel 44 IG for green through 
the field lens 417. On the other hand, blue glow penetrates a dichroic mirror 422, passes along the 
relay optical system 43, and reaches liquid crystal panel 44 IB for blue glow through the field lens 
417 further. In addition, since the optical-path-length halfbeak of other colored light also has the 
long die length of the optical path of blue glow, the relay optical system 43 is used for blue glow for 
preventing decline in the utilization effectiveness of the light by diffusion of light etc. That is, it is 
for telling the partial flux of light which carried out incidence to the incidence side lens 431 to the 
field lens 417 as it is. 

[0044] An electro-optic device 44 is equipped with the liquid crystal panels 44 IR, 44 IG, and 44 IB 
used as the light modulation equipment of three sheets, with the liquid crystal panels 44 IR, 44 IG, 
and 44 IB of these three sheets, according to image information, it becomes irregular, and each 
colored light from which these were separated by the color separation optical system 42, using poly- 
Si TFT as a switching element forms an optical image. 

[0045] The cross dichroic prism 45 compounds the image by which outgoing radiation was carried 
out from the liquid crystal panels 44 IR, 44 IG, and 44 IB of three sheets and which was modulated 
for every colored light, and forms a color picture. In addition, the dielectric multilayer which reflects 
red light, and the dielectric multilayer which reflects blue glow are formed in the cross dichroic 
prism 45 in the shape of an abbreviation X character in accordance with the interface of four 
rectangular prisms, and three colored light is compounded by these dielectric multilayers. And 
outgoing radiation of the color picture compounded by prism 45 is carried out from the projection 
lens 46, and amplification projection is carried out on a screen. 

[0046] Each optical system 41-45 explained above is held in the light guide 47 as a case for optics 
made of synthetic resin, as shown in drawing 4 R> 4 and drawing 6 . This light guide 47 consists of a 
bottom light guide 471 in which each above-mentioned optics 414-419, 421-423, and the slot that 
inserts 431-434 in a slide type from the upper part were established, respectively, and a shape top 
light guide 472 of a lid which blockades the opening side of the upper part of the bottom light guide 
471. Moreover, the head section 49 is formed in the optical outgoing radiation side of a light guide 
47. The projection lens 46 is fixed to the front side of the head section 49, and the prism 45 with 
which liquid crystal panels 44 IR, 44 IG, and 44 IB were attached in the back side is being fixed. 
[0047] [3. cooling structure] In the projector 1 of this operation gestalt, it has the panel cooling 
system A which mainly cools liquid crystal panels 44 IR, 44 IG, and 44 IB, the lamp cooling system 
B which mainly cools the light source lamp 411, and the power-source cooling system C which 
mainly cools a power source 31. 
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[0048] In drawing 2 , drawing 4 , and drawing 5 , the sirocco fans 51 and 52 of the couple arranged 
at the both sides of the projection lens 46 are used by the panel cooling system A. After the cooling 
air attracted by sirocco fans 51 and 52 from inlet-port 23 IB at the bottom turns liquid crystal panels 
44 IR, 44 IG, and 44 IB to the upper part from a lower part and cools, it is brought near by the axial 
flow ventilating-fan 53 side of a front comer, cooling the underside of the driver board 90 ( drawing 
3 ), and is exhausted from exhaust-port 212B by the side of a front face. 

[0049] In drawing 4 thru/or drawing 6 , the sirocco fan 54 prepared in the underside of the optical 
unit 4 is used by the lamp cooling system B. After the cooling air in the projector 1 which was able 
to be drawn nesir with the sirocco fan 54 enters in a light guide 47 and cools these through between 
the 2nd lens array 414 by which unitization was carried out, and the polarization sensing element 
415 from opening which was prepared in the top light guide 472 and which is not illustrated, it 
comes out of exhaust side opening 471 A of the bottom Ught guide 471, and is attracted and breathed 
out by this sirocco fan 54. The breathed-out cooling air enters in a light guide 47 again from inspired 
air flow path opening 47 IB of the bottom light guide 471, enters in light equipment 413, cools the 
light source lamp 411, comes out of a light guide 47 after this, and is exhausted from exhaust-port 
212B with said axial flow ventilating fan 53. In addition, about the cooling structure of light 
equipment 413, it mentions later. 

[0050] In drawin g 4 , the axial flow inhalation-of-air fan 55 prepared behind the power source 31 is 
used by the power-source cooling system C. After the cooling air attracted from inlet-port 2D by the 
side of a tooth back by the axial flow inhalation-of-air fan 55 cools a power source 31 and the lamp 
actuation circuit 32, it is exhausted from exhaust-port 212B with the axial flow ventilating fan 53 
like other cooling systems A and B. 

[0051] [Structure of 4. light equipment] As shown in drawing 8 and drawing 9 , the above-mentioned 
light equipment 413 is equipped with the body 410 of a lamp, and the case 500 which contains this 
body 410 of a lamp, and is constituted by the light guides 471 and 472 of a projector 1 removable. 
[0052] As shown in drawing 8 , the body 410 of a lamp is equipped with the light source lamp 411 
and the reflector 412 which arranges and carries out outgoing radiation of the beam of light emitted 
from this light source lamp 411, and is constituted. The beam-of- light outgoing radiation side of a 
reflector 412 is covered with the transparence plates 501, such as a glass plate, and the exhaust side 
opening 507 and the inspired air flow path opening 508 by which symmetry arrangement is carried 
out as a core are formed in this transparence plate 501 and the contact side of a reflector 412 in the 
optical axis of the reflector 412 concemed. These exhaust side opening 507 and the inspired air flow 
path opening 508 are constituted by cutting and lacking a part for the point of a reflector 412 in a 
concave, and closing with the transparence plate 501, and the filter for protection against dust is 
prepared in each openings 507 and 508, respectively (graphic display abbreviation). The path by 
which air passes along the exhaust side opening 507 from the inspired air flow path opening 508 is 
formed in the body 410 of a lamp by this, and this becomes a part of cooling passage D, and 
becomes possible [ cooling the light source lamp 411]. 

[0053] In the direction of an optical axis of the flux of light by which outgoing radiation is carried 
out, and the direction which intersects perpendicularly with this optical axis, a case 500 has the 
locating face which positions the light source lamp 41 1 and a reflector 412, is equipped with the 
body 510 of a case, the blowdown side covering device material 520, the duct frame 530, and the 
supply side covering device material 550, and is constituted. 

[0054] The body 510 of a case is formed in box-like [ equipped with three lateral portions 512 
arranged so that three bundles of sides of the body 410 of a lamp may be surrounded, and the 
transverse-plane section 513 arranged at the optical outgoing radiation side of the body 410 of a 
lamp ]. The opening 514 which the above-mentioned transparence plate 501 exposes is formed in a 
part of transverse-plane section 513. Furthermore, the supporter 515 for attaching the support shaft 
523 of the blowdown side covering device material 520 mentioned later is formed in the top-face 
side of the body 510 of a case. Moreover, the screw-thread pore 516 is formed in the drawing 8 
upper left [ of body of case 510 top face ], and lower right side. 

[0055] When the body 410 of a lamp is contained on this body 510 of a case, the periphery of a 
reflector 412 is made to contact the transverse-plane section 513 in which opening 514 was formed, 
and the body 410 of a lamp is fixed to the body 510 of a case. The blowdown side opening 503 is 
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formed in the top face of the body 5 10 of a case. This blowdown side opening 503 is a part for an 
optical outgoing radiation side point, the exhaust side opening 507 of the body 410 of a lamp was 
overlapped, and the end face has extended to the tooth-back side of a reflector 412. Moreover, 
although a graphic display is abbreviated to this blowdown side opening 503 by drawin g 8 , it is 
constructed in the direction in which the dashboard met the transverse-plane section 513. Between 
the point part inner surface of the opening 503 divided with this diaphragm, and the outside surface 
of opening 507, the elastic member is infixed so that opening 507 may be surrounded. Here, the 
member of arbitration can be used for an elastic member for rubber etc. 

[0056] The blowdown side covering device material 520 which constitutes the blowdown side 
cooling passage closing motion section 505 plugs up directly the blowdown side opening 503 formed 
in the top-face part of the body 510 of a case, and the covering device body 521 is constituted by 
plate-like [ which plugs up the blowdown side opening 503 ], and is attached in the body 510 of a 
case with the support shaft 523. Moreover, the cylindrical section 522 is installed by the 521 
covering device bodies side edge. This cylindrical section 522 contacts the projection formed in the 
bottom light guide 471 (refer to drawing 6 ) at the time of wearing in light equipment 413, and the 
blowdown side covering device material 520 is raised. By this, the blowdown side cooling passage 
closing motion section 505 opens an aperture and the cooling passage D. Moreover, at the time of 
removal of the case 500 from a projector 1, when the blowdown side covering device material 520 
closes, the blowdown side cooling passage closing motion section 505 takes up closing and the 
cooling passage D. 

[0057] The duct frame 530 is a wrap thing about the blowdown side covering device material 520, 
and is a wrap cross-section abbreviation KO typeface-like member about the covering device body 

521 of the blowdown side covering device material 520. The bundle hand part 533 is fiirther formed 
[ this duct fi-ame 530 ] in the side-attachment-wall side with the installation crevice 532 at the back 
side. Moreover, the screw-thread pore 536 is formed in the drawing 8 upper left [ of the duct fi-ame 
530 ], and lower right side. The interior is a cavity and the duct frame 530 forms the space which the 
blowdown side covering device material 520 can rotate freely. Moreover, in drawing 8 , although the 
graphic display was omitted, inside this space, the coil spring used as an energization member is 
contained, and the blowdown side covering device material 520 is energized in it at the body 510 
side of a case. 

[0058] The installation crevice 532 is the configuration which it is formed in the location where the 
cylindrical section 522 of the blowdown side covering device material 520 corresponded, and can be 
inserted in. Since the blowdown side covering device material 520 can rotate freely, the magnitude 
of the installation crevice 532 is the magnitude which had allowances so that the cylindrical section 

522 could move. The bundle hand part 533 consists of the concave sections of the couple which 
carried out the bend inside, and is tending to have [ come ] some side attachment walls of the couple 
of the duct frame 530 of a KO character cross section with a finger at the time of the attachment and 
detachment from the projector 1 of light equipment 413. The screw-thread pore 536 corresponds 
with the location of the screw-thread pore 516 of body of case 510 top face, a screw thread 517 is 
inserted in, and the duct frame 530 and the body 510 of a case are fixed by the head of a screw 
thread 517 ****ing and reaching a pore 516. 

[0059] The covering member 551 is formed in the lower part of the body 510 of a case mentioned 
above, and the supply side opening 504 is formed in this covering member 551. Moreover, the 
supply side cooling passage closing motion section consists of supply side covering device material 
550, as shown in drawing 8 . The supply side covering device material 550 was supported free 
[ sliding ] by the body 510 of a case, and is equipped with the coiled spring 556 which is the 
energization member which energizes this supply side covering device material 550 in the sliding 
direction. An end is attached in the supply side covering device material 550, and insertion 
immobilization of the coiled spring 556 is carried out at a part for the crevice by which the other end 
was formed in the base section 51 1 of the body 510 of a case. As the covering member 551 is shown 
in drawing 9 (A) and (B), it has the plate-like part material which contacts the body 410 of a lamp, 
and the air taking-in section 553 to which swelling of the center of a head of this plate-like part 
material was made to carry out in the direction of the outside of a field, and let a part for the point of 
the air taking-in section 553 be the supply side opening 504. Furthermore, the straightening vane 554 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 4/17/2006 



JP,2002-350976,A [DETAILED DESCRIPTION] 



Page 9 of 10 



divided into two space is formed in the center section of the air taking-in section 553. A 
straightening vane 554 is a tabular member and rectifies the cooling air supphed firom the outside of 
a case 500. 

[0060] This Hght equipment 413 constitutes some optical units 4, as shown in drawing 10 . 
Moreover, from a part equipped with each optics 414,415,416 and 418, as light equipment 413 is 
shown in drawing 1 1 which is the A-A sectional view of drawing 10 , as an arrow head shows, 
cooling air is supplied with a sirocco fan 54, it passes along the cooling passage D of a case 500, and 
cooling air flows to the tooth back of a reflector 412. Specifically, it consists of space which passes 
along the supply side cooling passage closing motion section, the supply side opening 504, the 
inspired air flow path opening 508, the space of the front face of the body 410 of a lamp, the exhaust 
side opening 507, the blowdown side opening 503, and the blowdown side cooling passage closing 
motion section 505 with the cooling passage D. And when the cooling air passing through this 
cooling passage D is interrupted by the blowdown side covering device material 520 which achieves 
the fiinction as the duct frame 530 and a straightening vane, it is led to the tooth-back side of a 
reflector 412. 

[0061] According to these above operation gestalten, there is the following effectiveness. It lets the 
supply side opening 504 and the blowdown side opening 503 pass to a case 500, and since it has the 
cooling passage D which leads cooling air to the tooth-back side of a reflector 412, to a reflector 412 
and a pan, the light source lamp 411 can be cooled efficiently, and reinforcement of the light source 
lamp 41 1 can be attained to them. Moreover, to the tooth-back side of a reflector 412, since the 
electrode of the light source lamp 41 1 is located, this electrode tends to generate heat and an 
electrode is efficiently cooled when cooling air flows this part, reinforcement of the light source 
lamp 411 can usually be attained fiirther. Moreover, even if the arc tube of the light source lamp 411 
explodes while using a projector 1 since it has the blowdown side cooling passage closing motion 
section 505 which takes up the cooling passage D, and the supply side cooling passage closing 
motion section when it removes from a projector 1 On the occasion of exchange of a projector 1, the 
fragment of an arc tube does not disperse outside. At the time of wearing to a projector 1 Since it is 
constituted so that these blowdown side cooling passage closing motion section 505 and the supply 
side cooling passage closing motion section may open the cooling passage D, the cooling 
effectiveness of the light source lamp 41 1 is not spoiled. 

[0062] Since the supply side opening 504 supplies cooling air from the case 500 exterior and the 
blowdown side opening 503 discharges cooling air to the case 500 exterior by having the supply side 
opening 504 and the blowdown side opening 503, a case 500 can cool the li^t source lamp 41 1 
efficiently using the air of the exterior of a projector 1. Moreover, since the blowdown side cooling 
passage closing motion section 505 and the supply side cooling passage closing motion section can 
constitute the blowdown side cooling passage closing motion section 505 and the supply side cooling 
passage closing motion section from easy structure of covering device material by having the 
blowdown side covering device material 520 and the supply side covering device material 550, 
respectively, simplification of the structure of the projector 1 equipped with the explosion-proof 
construction can be attained. Furthermore, since components mark can be reduced when the 
blowdown side covering device material 520 also achieves the fimction as a straightening vane, 
reduction of the cost at the time of manufacture of the structure of a projector 1 can be aimed at. 
[0063] Since the blowdovm side opening 503 is efficient at the blowdown side covering device 
material 520 and can pass the cooling air discharged from the blowdown side opening 503 of a 
reflector 412 by having the magnitude ranging from the front face to a tooth back of a reflector 412 
at the tooth back of a reflector 412, cooling of a reflector 412 and the light source lamp 411 can be 
performed much more efficiently. Moreover, when supported to revolve by the case 500 free 
[ rotation ], the blowdown side covering device material 520 is simple structure, and can form the 
blowdown side cooling passage closing motion section 505 in a case 500. 

[0064] A fragment can be prevented from dispersing by forming the duct frame 530 in the case 500 
at the time of breakage of the reflector 412 and the light source lamp 411 with which the duct frame 
530 is located in the case 500 interior from a wrap in the blowdown side covering device material 
520. Since light equipment 413 can be detached and attached from a projector 1 by forming the 
bundle hand part 533 in the duct frame 530 using this bundle hand part 533, it is not necessary to 
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prepare separately the part grasped with a finger in a case 500. Moreover, since the bundle hand part 
533 can be constituted only fi-om making some duct dice transform by constituting this bundle hand 
part 533 as a concave, manufacture is easy, 

[0065] By being supported by the case 500 fi*ee [ sliding ] and being energized by coiled spring 556, 
the supply side covering device material 550 is simple structure, and can prepare the supply side 
cooling passage closing motion section in a case 500. Moreover, since the supply side covering 
device material 550 can seal light equipment 413 by being energized by the energization member 
and plugging up the supply side opening 504 when removing light equipment 413 from a projector 1, 
the fragment of the light source lamp 411 grade which exploded can prevent dispersing in a projector 
1 further. 

[0066] It is this covering member 551 by forming the covering member 551 in a case 500, Since the 
supply side covering device material 550 can be covered and there is no leak of the cooling air from 
the cooling passage D, cooling air can be efficiently supplied to the cooling passage D. Moreover, 
since a straightening vane 554 rectifies the cooling air supplied by forming the straightening vane 
554 in the covering member 551, cooling air can be more efficiently supplied to the cooling passage 
D. 

[0067] In addition, this invention is not limited to said operation gestalt, and the deformation in the 
range which can attain the object of this invention, and amelioration are included in this invention. 
For example, as an energization means, various energization means, such as not only the coiled 
spring 556 but compression spring, flat spring, an India rubber object, etc., may be adopted. 
[0068] It is applicable also to the projector only not only using a thing but one light modulation 
equipment using three light modulation equipments as a projector, the projector using two light 
modulation equipments, or the projector using four or more light modulation equipments. Moreover, 
with said operation gestalt, although the liquid crystal panel was used as light modulation equipment, 
light modulation equipments other than liquid crystal, such as a device using a micro mirror, may be 
used. Furthermore, although the light modulation equipment of the transparency mold with which 
optical plane of incidence differs from an optical outgoing radiation side was used with said 
operation gestalt, the light modulation equipment of the reflective mold with which optical plane of 
incidence and an optical outgoing radiation side become the same may be used. With said operation 
gestalt, although only the example of the front type projector which performs projection was given 
from the direction which observes a screen, this invention can be applied also to the rear type 
projector which performs projection from an opposite hand fiirther again with the direction which 
observes a screen. 
[0069] 

[Effect of the Invention] According to this invention, even if a light source lamp should explode, it is 
effective in the ability not to disperse a fragment outside, and cool efficiently and attain 
reinforcement of a light source lamp. 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] A light source lamp and the reflector which arranges and carries out outgoing radiation of 
the beam of light emitted from this light source lamp, It is light equipment which is equipped with 
the case which contains said light source lamp and said reflector, and is used as the light source of an 
optical instrument. The beam-of-light outgoing radiation side of said reflector is covered with a 
transparence plate. In this transparence plate and the contact side of said reflector Opening of the 
couple by which symmetry arrangement is carried out considering the optical axis of said reflector as 
a core is formed. Said case The cooling passage which leads the cooling air which supplied cooling 
air to one opening of the openings of said couple, and was discharged from opening of another side 
to the tooth-back side of said reflector, Light equipment characterized by having the cooling passage 
closing motion section which opens said cooling passage at the time of wearing to said optical 
instrument, and takes up said cooling passage at the time of removal from said optical instrument. 
[Claim 2] Light equipment characterized by forming the straightening vane which passes the cooling 
air discharged from opening of said another side to the tooth-back side of said reflector in said 
cooling passage in light equipment according to claim 1 . 

[Claim 3] In light equipment according to claim 2 said case It has supply side opening for supplying 
cooling air to one [ said ] opening, and blowdown side opening for discharging the cooling air 
discharged from opening of said another side on the case outside. Said cooling passage closing 
motion section is light equipment characterized by having the supply side covering device material 
which opens and closes said supply side opening, and the blowdown side covering device material 
which open and close said blowdown side opening, and said blowdown side covering device 
material making said straightening vane serve a double purpose. 

[Claim 4] It is light equipment characterized by for said blowdown side opening having the 
magnitude ranging from the front face to a tooth back of said reflector in light equipment according 
to claim 3, being energized by the energization member at the time of removal from said optical 
instrument while said blowdown side covering device material is supported to revolve by said case 
free [ rotation ], and plugging up said blowdown side opening. 

[Claim 5] Light equipment characterized by infixing the elastic member in light equipment 
according to claim 4 between the peripheral face of said reflector in which opening of said another 
side was formed, and the inner skin of said case with which said blowdown side opening was formed 
so that each opening may be surrounded. 

[Claim 6] Light equipment characterized by preparing said blowdown side covering device material 
in the wrap duct frame at said case in light equipment given in either of claim 3 to claims 5. 
[Claim 7] Light equipment characterized by forming in said duct frame the bundle hand part which 
consists of the concave section of the couple formed in the side face as for which this duct frame 
carries out phase opposite, and is grasped with a finger at the time of the attachment and detachment 
from the optical instrument of said case in light equipment according to claim 6. 
[Claim 8] It is light equipment characterized by being energized by the energization member and 
plugging up said supply side opening at the time of removal from said optical instrument while said 
supply side covering device material is supported by said case free [ sliding ] in light equipment 
according to claim 3 or 4. 

[Claim 9] Light equipment characterized by for said supply side covering device material being 
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prepared in a wrap covering member by said case, and forming the straightening vane which rectifies 
the cooling air suppHed to this covering member in it in light equipment according to claim 8. 
[Claim 10] The optical instrument characterized by equipping either of claim 1 to claims 9 with the 
light equipment of a publication. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the whole perspective view which looked at the projector concerning 1 operation 
gestalt of this invention from the upper part. 

[Drawing 2] It is the whole perspective view which looked at the projector in said operation gestalt 
from the lower part. 

[Drawing 3] It is the perspective view showing the condition of having removed the upper case from 
the condition of drawing 1 . 

[Drawing 4] It is the perspective view which removed the shielding plate, the driver board, and the 
top light guide from the condition of drawing 3 , and was seen from the back side. 
[Drawing 5] It is the perspective view showing the condition of having removed the optical unit from 
the condition of drawin g 4 . 

[Drawing 6] It is the perspective view which looked at the optical unit in said operation gestalt from 
the lower part. 

[Drawing 7] It is the top view showing the optical unit in said operation gestalt typically. 

[Drawing 8] It is the decomposition perspective view of the light equipment in said operation gestalt. 

[Drawing 9] It is the decomposition perspective view of the light equipment in said operation gestalt. 

[Drawing 10] It is the top view seen from the top face of the optical imit in said operation gestalt. 
[Drawing 11] It is the A-A sectional view seen from the top face of the optical unit of drawing 10 in 
said operation gestalt. 
[Description of Notations] 
1 Projector 

410 Body of Lamp 

411 Light Source Lamp 

412 Reflector 

413 Light Equipment 
500 Case 

503 Blowdown Side Opening 

504 Supply Side Opening 

505 Blowdown Side Cooling Passage Closing Motion Section 

507 Exhaust Side Opening 

508 Inspired Air Flow Path Opening 

520 Blowdown Side Covering Device Material 
530 Duct Frame 

550 Supply Side Covering Device Material 

551 Covering Member 
554 Straightening Vane 
556 Coiled Spring 

D Cooling passage 
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[Drawing 8] 
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